Interaction of A2A adenosine and D2 dopamine receptors modulates corticostriatal glutamatergic transmission.
Adenosine and dopamine (DA) strongly modulate the neuronal activity in the striatum by pre- and postsynaptic mechanisms. As several behavioral and molecular studies indicate a functional antagonism between A2A adenosine and D2 DA receptors, compounds that are able to block A2A receptors are of particular interest as antiparkinsonian agents. To study the interaction of A2A and D2 receptors in the striatum, we performed intracellular recordings with sharp microelectrodes and whole-cell patch clamp recordings from spiny neurons in rat corticostriatal slices. The amplitude of the evoked excitatory postsynaptic potentials (EPSPs), as well as the frequency and the amplitude of spontaneous excitatory postsynaptic currents (sEPSCs), were affected neither by the A2A receptor antagonists ST1535 and ZM241385, nor by the D2 receptor agonist quinpirole when applied in isolation. However, co-application of quinpirole and ST1535 or ZM241385 significantly reduced the EPSPs amplitude. This inhibitory effect was associated with an increased paired-pulse facilitation suggesting a presynaptic mechanism of action. Accordingly, whole-cell recordings showed that the concomitant activation of D2 receptors and the antagonism of A2A receptors decreased the frequency of sEPSCs without affecting their amplitude. These results suggest that A2A and D2 receptors converge in the control of corticostriatal glutamatergic transmission by exerting an opposite function.